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(54) ION WRITING HEAD AND PRINTER 

(57)Abstract 

PURPOSE: To increase reproducibility of gradation by improving use 
efficiency of an ion by a method wherein a field emitter provided on 
a separate electrode, a gate electrode for drawing out an electon 
from the field emitter, etc., are arranged. 

CONSTITUTION: A plurality of separate electrodes 24 are arranged 
in one line in a left and right direction (a printing width direction) on 
a substrate 23. A field emitter 25 is arranged on each separate 
electrode 24. Further, a gate electrode 27 having a circular aperture 
26 centering each field emitter is arranged on the substrate 23 via 
an insulating layer 28. A latent image carrier 29 wherein an 
electrostatic latent image is formed by opposing it to the gate 
electrode 27 of an ion writing head 22a formed. Then, an electron is 
emitted into the air from the field emitter 25 of the head 22a. A gas 
molecule in the air is ionized, and an ion as a charged particle is 
generated in real time. The ion is made to collide directly against an 
upper surface of the electrostatic carrier 29 to form a required 
electrostatic latent image. 
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k Sr»«i 1"5lt** l KSBtt<zM 
K. 
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£ttfc«ftTv>S««fcfcJ: t)M^nsiM^Sr 

7(9 [0 0 0 3 ] w^>«t 5*fi£*(7>>r^-^*#ii^^ 

[0 0 0 4 ] £1\ Kicov> 
[0 0 0 5 ] HI 2 2te££*<£>-f Kco — 

•cfeu. (b) \tmU(omj&^-rmmmmx*h^, 

(c) tt7>T^««4:7-o^-m«iOia««tt«r^ 
[0006] El 2 2 CO (a) {C^-fJ: 9 Id, ££*CO^ * 

TB&^tRtti *^TVN6 0 ^U, |§I2 2C0 (b) \Ztf 

co (c) m^4cof!q 3 7 

UT, (§12 2co (b) [r^-TJ: ^tc x -^^ Kl aJi#|| 

[0 0 0 7] IT, ^Kla©7>( ^i3—%M* k 

«9, mumhz, 1 k vmitcOf^jl^ 

l-J:5»ttt^i Lt^ty8 (IS2 2CO (b) ) $r 
M^tS«tpl:4ot^5c 022© (c) lr 
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PH P 3 «rii Lt8«S«F* 7 {CfTr^ 6 «fc 5 tfto X 

[0 0 0 8 ] iiu!B»te&l##: 7 ft, ^«K7A90Si 



-2- 



3 

[0 0 0 9 ] t£*0>>f y K<£>fiil<7>#J£[gI 

2 3 Icj: vnWi-Z>t, :«^yKlb(:^^t 
fix ^m&T-^ LTco-r ^->8cd^^e^^ n FDyi2 

g§l SlcJ; 9igf^£;h,SJ; 9lc&oT^6 e ^lt, ~ 

fe(D^iJfflim^l4, 1 4 0P^<73^te N 100 
,u mliJ^t HP13^)ilg|i2 0 0 ^nii^i$ 

tlTV^ 0 £<bl-, — v Kl b^?M«8 h/m 

1212 2 W (a) fc^-J^y Kl a^lP 3 £ JU^C^lt 

[0010] ofl:, feMCDEfl^giW^^^Tm 2-4 tc 

[0011] 024 0 l-> ftSfc^EP^Sfi 1 6 

tt, l«fifiF*7ttroRSK7Ai uMafcis^T 
*i/r*3?K :«K7^l l<z>^IStc x Hfcaai^TJt 

a , lb £r*g*U EllCiSloTtt-^:* Kl a £^1") 

719^ Ri;#K7Ai 1 SrjiMMc-j-a* y--:^ 

LT^H^^U— K20i, ^1K7^ 1 1 O 
[0012] 

fesesew-f^-^ti&^y ki tc*5VN-tte. mmm 

■fr* ^o— y -^m^2 frfcv^i-feoftOfflfll 
S14, 1 4 9I^J:?)f8ftfift»:7±lc»v^»t»« 

*V8^fflffl3»*j&Mft<, -<^->8 irWuSNcafei-a* 
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* ft <D V£ h o # Jic ifo Kj « <7> p d p ffi ^ b $ it S H H ^ ^ 

[0017] tulS^n 3, 1 $ $r/h^ < Tt^ 

^^^-htfb^^vN- t Mu 3, 13 

[0018] -j^^. m^ntt<DW&gi&iz&^x 
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50- tt, x-f 1fSrfflv^ffiaWPJcJ:-3-r*«»^+MI»«: 
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[0 0 2 0 ] f£*0M tf-^tii*^* KSrJBvvfcffl* 
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[ 0 0 2 1 ] Kl iCioVNTtt, S?R<7) 
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[0 0 3 2 ] 

[ 0 0 3 3 ] 

[0 0 3 4 ] *i\ ^Wfd^S^^-^tii^^ K 

■ [o o 3 5] mi^^i^m^n^mm^^^ ^-^^ 

50 ^WfigSr^i-^SffflBl^fc^. IS2ttmBimKS:*1-E 
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[0036] mi jc^i-j: 1 ^uss^jo-r 

ii*^yK2 2a (KT, K^: 5) tt, 3S«2 3- 

m^2 4_bK:7-f — /uK^S 2 sasfiERStuTi^ 
So £*>H* g&2 3_hl£tt % h«I5#37^— pat* * 
^25 Sr^iL^ Lfc* 0Ux_fi x Bill 1 0 0-2 0 0 nm 
m&v>FlM<DMn 2 6 fe#tsy- M^2 7 *s*S:ft 

10 0 3 7 ] H«lBSfi2 3<7>*ttf±s ^7^«£0|6»* 

^*BnS:S i 02 *o«8ft-e»BU:V!) =>Sfi§ 

[0 0 3 8 ] H9|B«3lJmffi2 4*3«fctf-? r - h®^2 7 CO 

[ 0 0 3 9 ] miffi^ ^ -;u Kxv^25 tt % H:^, S5 

££<bo. 5- 1 timmBz<D#nmj8vth u *<omn 

W*a&«fi<iB**Sil5v^*tt^ft>?). 

htfg.'£V\/\ £fef^ ^K^^ 2 5 tWE 

Mil 2 7 P 2 6 t wra^iSlH, 5 0 — 10 

[0 0 4 0 ] BUlBlfe^JI 2 8 <7>lPf£m, JO 

j&ttamvv sio 2 , Ah 03 ^<Dmmm<Dt&mvo' 

[0 0 4 1 ] {21 1 ic^-f-J: 9 ttE^y K2 2 

a oy-H«2 7f£#tfa-f 5 I- LT|*«»4feiWB 

*K :«W2 9(i, Fjrl^^IS^3 Oco^® 

hSffi*>k 1 0 0|ima*O-3eoJ§IIISrBlT"CEK* 

[0 0 4 2 ] g}2(^^-rj: 9^. *IH6«0^!y K2 2 40 
a CDlgi!j[HJg&3 2f£tt % m&fe&&2 9 CO^y K2 2 a 
fc» LTSfcMRJKKtt <b*l,fc&JK£f*: 3 0 fr«rs«« 3 

60 ^LT. |g®j[H]S§ 3 2 tt, y-hi;g2 7^fC 
60 #7^;uKxv^2 5tl»»^ 

tu^^fflgijms 2 4 tt % ^^-e^*a:*K» h 7 ^* 
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H^-hlS2 7!r£flffiiU ^-hl^2 7« 

«t5M*o-cv^ 0 ^lt, *fflsu«ai2 4 k&m& h 

7V^^3 4tORII^ #7^-^K^;^2 5 
l-*ttS«»^«0R5*f-6*i«>«>iiSS:*lfiSi3 5 *sg[^J^ 

[0 0 4 3] offfc* ^^ffi^'j60-^ K«Offla§Xgfc:o 

V^, Hi 3 CD (a) a*<b (g) fc*9KW1-<&. 

[0 0 4 4 ] £1\ HJ3CO (a) fc^1"J:5KL, 

*oi»*d»feft6*5FtsiRoaa:**S2 3<D±<Dm 

T\ H)3co (b) td^1-J: s i 02 a>e> 
■ 28t, ^^^^feftSy- MS2 7 itHft 
UTfiJWi-S. ^l-C, H]3co (c) M^i-«fc 5 
fc* htfi2 7©SS^ffiIS:3:yf ?) 

id, in 3 co (d) (c^-r j: 9 ic, mmv-hmm2 7 <d 

IP2 6^T«^*6»/i 2 8 Sr^y^-V^MJ: 9 
tTteSiim^2 4 ^^ffl^it^o HI 3 CD (e) 

J:0*a:*llt»*3 6Sr*j«i-5 0 o¥lc, H!3cd 
(f) Jd*i-J:5fc, Sffi2 3&*¥ffirtTlI]te£-tfft 

2 4 ±1^7 ^ - ^ y ^ 2 5 SrMt5 0 ^UT, 

D3CO (g) ^^i-«t9f-, Kil3 6^t^7K 

2 2 a G>«aas^j«i-a. 

[0 0 4 5 ] *JI16«©^5/ K^igX^coM 

o^Jtco^T, I2I4CO (a) frb (i) lcJ:?)K^1- 

s. 

[0 0 4 6] HI 4 CO (a) l^^ctptCl^ 

^•l«-bfc*l:ttWbil4 0«r«Bti-5. ^ LT, HI 4 
co (b) ^^-Ti: 0 ^{b^4 0 coFjr^ii^^S^co 
^f^co^q 4 1 ^r^ft^o off:, H]4 co (c ) ^^-f 
XjlC^ TkWtit* D $ A (KOH) «rJBVvC»*tt:ty 
^>^U E3A#ll*a!*lcLfcWw#ja£5L4 2SrBBP4 
1 05TWt-**-*-5. ^LT, HI 4 co (d) l^f J; p 

ikWki 0 ^Mtr-M^ht»I 2 8 &i&f$rtr 

S 0 otlr, HI 4 CO (e) 9 8812 8W 

*®^>^®}-^ ^^^7^041114 3 MIttt 
M4 2^1i6t¥ffcfo 0 ttt, H14C0 (f) iz 

m^3 t-^t^ot7^-;uK^ 5: y^25 &ffi&1r 
%o ofi:, HI 4 co (g) ^^-T«t9tc N S«2 3Srig 

i^W4 4(a^^to 0 tit, hi 4 co 
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(h) l^i-<tplc % ^U^y!)xA3 9^ 7 fy^ 
l-J:t>^<U '>!)3y!)x^3 9 ^^SSSft^o ^ K 
-r7°fl^3 8^^f:iia9»f2 8 wFjfM^ 
#2rggffi£-£3 0 oric s D4<£> (i) (c^Tct ?fc. 

[0 0 4 7 ] *|ll£#]0@i£^j£^:^T 
flS'JfglS 24t7^ ;7^2 5i f±— fttc 

[0 0 4 8 ] of{: % Lfe-T y 
fl=/B Kiol^T H 2 *5«fctfm 5 Sr#R8 LtK^tSo 
[0 0 4 9] H5tt*IIJ6«y©^^v»#ji.^y 

[0 0 5 0 ] *3HS«0^y K2 2 a y— 
Mi2 7(^lT7^-;uKx>; ^ 2 5 
^Stto«SS:HJ*Di-5i: % 7 -< — ^ ^ y $ 2 5 <D 20 

3/* 2 5 0«iCffi)^«tffii4 5 £ % *r*bfctt3£ 
[0 0 5 1 ] ^Lt, 7 ^ — 7U Krc: ; 7 ^2 5^^| 

^Kx^; 2 5 <ty- h®g2 7 b<Dm\z.Mt>K>, * 30 

5(Z)lS^itMt5«ff^, 4-5X1 0 9 V/ 
* 2 5d»e>a^d^« 

[0 0 5 2 ] BtjfBy- 27^:7^ ^ y * 40 

2 5 irORIt^APL, « : F-Sr«#« J F-ikffifc < fc 9 & 9 /±J 

$ 2 5(Dmn<D&mzfcttmirz 0 o^«9, 

*Tfit-#5o &*3, 7^/UKx^; 2 5OTJt£{$C0& 

0 0 nmOTT\ BfP*BEttB"VKTti-S 



#BI^6 - 2 5 5 1 6 8 
t), v^— v'U^ldJ: 9 7 ^ — ,u ^ ^^2 5ri*flP#fc£ 
// Aigoli 15 tii-f-fc «>o 7^-^Kx> 

^25 ^H^o^^^rS p J: p I- LT i: v\, 
[0053] "7 — ;u Kx^y^2 5 Ic-^ 

OOnrn, ¥£)i£fiJl 1 ~ 2 X 1 0 6 m/ S . 

\Bimz2. 5-5 x 1 o^m/stte*). ttus^fc« 

[0 0 5 4 ] Ifc^ot, i^mJ£^^V^^3^^m J ^ 
^yK2 2 att. »««*^i^5l**«*t«>^^-^«ry 
/uKxv^2 5cDibf^®JE^ig:< t5:^ s, C#5o 

[0 0 5 5] milS^ ^ — ^ ^ v 9 2 5 (D^:^(D^:B 
7 t»«fi«F«:2 9 0>«fBtt&3 3 tCO^trHljQ^tb^ 

otf»fi»*2 9o^st-r^^or#ibL. ^S^p 

^<Z>ttttO«W«r-*x.S, ^Ur, ^^tftl (®^^# 
#^^^^>mj) ©f«fl«F#2 9 08B«ttll*ti:J: 
oTOV^tl^!), ^a^ft2 9f7>^StdPJSL 

tt, »4ft»#i&*««JRVL<0«fiEtc5ftv^-Cfifti- 
^Pft2 9^®tc:Pi^U^^^^^^ffi'ttO-Y^->fi, 

a^ft2 9 ±o|«3»«l4RI6R*lci£iS5w £ fcfc 
[0 0 5 6 ] itj3^urcJ:7fc:> hl^2 7 
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m& 2 9 <Di&W k (DfflCDfcm* 100/imiU 
ti£^/Sm8lVL£>mJ6E3r 5 0 0 V ki~Z>k. $g£1"5 

[0057] IMM«S^3 0 0dp 

I . W4k&Afl:2 8 0»tNXtt& 1 0 0 ram/Sin 
£ x — 0(DHj^ (Ky h) <D±*£i$%0 8 4. 6 7 /zm 
*IT\ *©»£&*^l*IW[WNitt8 4 7 /i S fc&0, * 
#£tf7-< v^^rfi 1 I8l7^v/Sift2>. b 
T\ ^$-&fc^^y^^iSSI:l 0 Om/S 70 

m&mtiL&m< 2 9^®oi^^- 

2 9 <D»»att^»UT+» S-frSCL 
k&X*$Z> 0 

[ 0 0 5 8 ] mW>7 <i —A' Y=> ^ V 5 2 5 0>»f1=B*M 

1193* Lfc*#fc:fc^rtt8'-8 0 » S^ttfc 2/? 

i£l£«fc?>fcx 7 ^ Kx ^ y ^ 2 5 Ltv>5^f 

[0 0 5 9 ] fftgE:? ^ —A" K^V7^25 
^M5X10 5 V/mtU -tO«-¥-ttfllfc#*i- 
£gR#C0®8f£ 1 0 0 nm 2 k l> MM 2 7 

9<Dmffi<Dffi = f-fe<Dmft&&k£1riZ> 0 f LT, 

i" ^1^H4 6(D^^fi N — /UK^S 2 5 0) 
*ffi©^^-t4 0, MjSM2 9(Z)fflic£465 

0. 1 urn 2 dftfco SfcfcU 7^-/UKi-; y* 2 5 
®^O^StC^V^^^cft4 3 bT^LT^m^2 9 40 

[0060] ncmk&m2 9±ic»&£inzw>mm 

L> W4ftfi»#2 9 0*Bn^SI«i-5««Ai»4 6 3&sj£ 



mmw-e - 2 5 5 1 6 8 

12 

[0 0 6 1 ] Lfc^ot, J64tS^ty«)fCSt5 

[0062] irtefr-b. &mm&% hi— t-«t 

\Zt£Z>(DX\ *m&m<D^1» K2 2 ate. tt#0>^y K 

ftS^^i-Sii^^JC^wHJ^pWli^ IT tff ixr 
[0 0 6 3] miB»lft0!>SDflloS:*»«lMR^jB« £ t> 

»t-e4<, i*««2 7 i»«fi«F»2 9oircEm® 
3 3 toiB^Rntts^fc«»tr ioTSja-rs^d-^ 

RHKO.«ffit>. 2 9^)fili3 3 h 

m^2 7 k<Dffl\c%im£ft,Z>WJ£\zi8:\,^mx— &<Dm\z 

[0 0 6 4] -< — /u K^v^25 <E>H«R<Z>ifi« 

[0 0 6 5 ] BUlB^^— ;uKx; 2 5<Daft«»C^7 

x<Dm&v><< *>'&%i±1-%> k, v 4—)^Y^^v$ 2 

^ k «SM-3 * tt;t#^ J: t» ^)0ji $ t ^ J: 5 

[0066] ::t\ *«4'<om^-<Z>3pis&g*firafi4 
OOnm, ^^^*5J:t/ft#:5J^o5p*&e*fratt7 0 
nmt'fc^ 7^-;uKx^ <y ^25^y-hii27 

^SffijfiSt-** Ux 7^-/i^Kxv^^250» 

[0 0 6 7 ] «l»LfcJ:5fC. 

ai*^-f4. 2. 07V, il&ft'l 

5. 5 8Vefco fl ^fc s ««toa*fi«^05SftJi* 
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A"*— itf 1 0 0 — 2 0 0 Vti^^5o 

[0 0 6 8 ] »B^7^©SttO-f tV«4t * x 
^2 5CI^t6o tit, 7^;^'xv^25(D 

^Tlo-3 0voei-cfc5 0 ^Lt, *^y*spw: 
— »MKiU#v^^*-a±"CA«^it*:L, 150 
vaa*-Ctt-t<De*^Jt«U 1 5 0-4 0 0V^ 

[0 0 6 9] o^*|: v *5tt^*5«t5 7-<— ;uh'x> 5; 
*0>»fEmJGE& 1 0 0 Vilt lfci^^7^-;UKx 

[ 0 0 7 0 ] ^H^FllO-^ 7 K22 a(Z)7^ — ;U Kx ^ 

Si^Hte. 7^-;UK^^y^250l$|j:7nA, 7 
^ Kxv;^2 5 ©#»ftffl»OB8ltt 1 0 n 

U&. 7>f Kx > 7 ^ 2 5 

4 . 4 X 1 0 1 °{[ST\ 3§£ LfcSrF-OWKfS^W: 0 . 

1 0 8 ^Il^^i £i-L5o BMB:7^— Kxvy^25W 

#affiat+o**ffi©B-^»tti. 3 3 x 1 0 3 mx+ib 

V, — »M^»Jfe^5J!K-f-W«Wi3. 3X1 o 5 #12: 
t^JS$li9Uml:it5o StBRI-tt, 

fP«rffJh"i-SCi kteZo fe*3, 7^-^K^^y^2 

5 tf>HfflS<E>fl*j&*/h£ < ftfEWE^Wiv^ -r — ^ Kx ^ 

n s 7 ^ - ;u Kx ^ y ^ 2 5 (DBIf BE Sr'>4 < i t 3 

[ 0 0 7 1 ] ofli, w\&m&taftft±\z»m>»&&M 

[ 0 0 7 2] MfBWtt&ttft: 2 9 <£>^fH#:Ji 3 1 <£>Jg|i¥ 
&* 2 0 Mm, tfcf!m^£2. 5 ti~Z>k 1 cm 2 mtz «9 
^Ifffil 10. 7 p Fife 19, CI <7>*t&S*## 2 
9^-5 0 0 VtC^m^^^OlC^fem^fiS 5. 3 
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2 1 0mm, ^Dir^jgS^: 1 5 0 mm/S^t5h 

fe5„ 2 1 0mm(Dfn^$IlCl«3 0 0D P I <DM 

ftST*2 4 8 0i, 4 0 0DPIWiMt'3 3 0 7i 
^ -/U Kx ^ 2 5 ^^ilC^^o ^lt, 7^ 
-;uKx^ 2 3 0 0 D 

P I <Dffi&&\Z.&\s^T 7 . 0 3nA s 4 0 0 D P I <DM 
££1:1*5^X5. 2 7nAt^5, C CI T\ 7-f-A^K 
x^ y ^ 2 5(©»^«l^it2pSrl — 1 0%£1-&£, 

it * £«««w***0>R+ Alg * Hsttf a £ 

[0 0 7 3] off:, 7^— ;i/Kx* s> ^ Safe 

[0 0 7 4 ] HUiE7^ -;uKx* ^ 2 SCO^dtJ-f-^m 
SKSrgtrjSLfcft^fiO 7 0 0 n Ai U J^K^S 
V $ 2 SnmMn&mfr 1 0 nnu ^$JD§538£r 1 0 0 n 
20 m 2 ti-%k, !Wl7 0 0 0A/mm z 

[0 0 7 5] H«1B7 —A' Kxv>^2 5 2% * 

fc»*tt:tt^T3-4{&fc*tK *S>$M81R*tt#;tS 
#\ i^ilv^:J67^-^Kx^ 7^2 5 S#<Z)M 

$*5Ct^T*tSo 7-<-^Kxv^2 5(D 

J:S»»tftf!*#+Sfcfct>fc:* WE«3iJ«« 2 4 Sri! 

So 

[0 0 7 6] CI<Z>ct 0 H^HJ£^jO-r^>*#ii^7 
K2 2a»^J:*utf, 7-r-^Kxv7^2 5^f>^ + 

[0 0 7 7] ofl:, *HiS^J^>-^^ K<^y— h«ffii 
b[§3 1 0\zX K>UW-tZ>o 

[0 0 7 8] E6tt>fty*f^^!y K^y- 

50 [0079] *nmmtew&&&& 2 9 1 lt^bbjcb 
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a. 

[0 0 8 0] *HlSflR|»C*5V^-Ctt, -^y K2 2 a <D%I^ 

8, 4 8ftSfiBK5;h/C*5 9« :^d-74 8, 4 8 
Sr^LT^mfr K7A4 7#ffi@£ixTV^ 0 -t lt x 
#S8io — 7 4 8, 4 8tt x ftfittt K7A4 7 CD^gO 

a:*^jE^^y ^4 9«>»jE*4rtorBi«flcK9A 

UT, K7 A 4 7 (OSl?ffl«^»» StT t 

[ 0 0 8 1 ] B7tt*f K^y- 

[0 0 8 2] *jtit«^*5v^rtt^ H6f^i-*iiais 

0»|0>cfc 51-^* K2 2 a 8 OTBlS^nT 

*3*>1\ ttfc>9K:, ^^K2 2a©Tffll:8t#K7A 

4 7 Sr»»K:-f5* y -=^3M3:£ LT^pjrS^T'u 
- K5 OSrERUfctO'CfcSc ^Lt, ^l/-K5 0 

¥ • £«SI5 5 2jCTffltt4ifO|B»fflCfl:5 3 CASH'S £ 

[oo8 3] ^oi^^iaott), me^^-riu 
2 7 ^w«ksi«ffc2 g-t^i^-^i^ts^i^ 

[0 0 8 4 ] H8tt^tyttii^7 Koy- 

Sr*i-fc<o-e«>!9, (a) wubmsb, (b) nwtmmm 

[0 0 8 5] *SO(£«tt % »«aftfls:2 9 £ It^Jitt 
^ft^M^/u HfcoBHM^/u h 5 4 «rffl^fcfctf> 

[0 0 8 6] #JHfiMfc*3V*Tfi* K2 2 a l^lt 

5 4 £ — 5/ K2 2 a fd>tf LTSl^fe K2 2 a 
<£>IS|;^bftv>y- h«ffi2 7 fcBMMfr'Oi'h 5 4<oit® 

i-fis h 5 4 o/p $ t - 1 tmm 

[0 0 8 7 ] ^<£>«fc ?fttft£i-J:;h,tfs [U6^J:r/lg| 7 

K2 2 a O^S^^{Cg^T*#5^T% K2 2 a 
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CD^- hm^2 7 £^£t£3##2 9 t(DmM&-7£\Zg: 
[0 0 8 8] H9li-f*yftii^7 Koy- hBSi 

[0 0 8 9] 4:Xlfe«aH8lc^i-ff 3lOb«l^n« 
Ic. «Mfta»fl:2 9i:Ur»«ff'<^h5 4«rfflv^t> 

[0 0 9 0] t-fc-V ^ TT Slfgft^^ h54tO 

70 ^SSr— y K2 2 aOil^IU ^I^Lfc^F 
(S»«ttt5 5 aiSflfcjf LotfT^*— JEfcfKWS-frfc 
t><£>T-£>3 0 ^IT, ^Htfi^JO^/U h 5 5 a 
Mte, K2 2 a ©Tflt«*ffi5 6 tRtfr^h 5 
4fl>*ffiJc*jS*^fc»««raSttVN 4 t 

±£i£5:7-f — /U- K^S 2 5£— ;/ K2 2 aO«® 

ib\ -Nj/K2 2a <pT8EiHliaffi 5 6 «rBt«ff-<^ h 5 4 
0>«ffifc»ttL4v*J: 5tt?)tt t>tc, K2 2 a 

^fiS U »mff-</i/ h 5 4 0|&m£:tTft 5 J: 5 I- It fc 

[0091] El i ott>r^>##i&^-^y K©y- M 
[0092] *nifi«»jfiEi 9 ffi 4 nftpyosiig 

h 5 4tdlR)^o-cqSA*S-&, Rt#^h5 4t^7K 
2 2a o«ffi^e>— ^^S5$^*±$ii:S J: 5 fcbfcfc 

[0093] ^mmm^^^m, — >> k»»»W5 5 

aO«Bfc*»OP»»7L6.0SrK»Si: it^, 

?L6 O^^tt^^oSaco^^V^^t^ofcfeOigl: 

ft^-y^^^6 i&&mmi6 o^as»i-5#aE»6 2 

^.c7)T-fe^ 0 ft& s R«#^h5 4^^K2 2al: 

[0 0 9 4] ^<7>J; )4tai-J:^tfs Rt*^b5 
4ta— y K2 2 a £8fcfeLftV^2b x ^yK2 2a <7}^ 

Uftv^ h t-lr WCS^t § ^ i ^-cf 
-^Kx> ^2 5C 

[0 0 9 5 ] o^ic, HSy*Lfc>f 
SE»lE]K^S2||J6^JtcoVNTKKi-So 

[0 0 9 6 ] Ell Itt-f K^SIblsIK 
^&o«|«:^1-|agSI2I-e*>t). Ell 2Ji7^-^Kx> 
5/ ^ comEE - m^#^^ J: a^l^ll id J: 6 
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[0097] *mmm\z-te^x\±, m 2 ic^-rmmmm 
[oo9 8] *mi&m<D^W)m&3 2 a \z&7 zjtmm 
^h.timm^m.WiQ 3 ^mmvy>^^^ 3 4 

SiJ<7>fi^£^oV!j T;Wf-^6 5 £ £*L. €-*tf>fI-^6 

5 IC^i^i-^, h 6 6 (C J: 9 l/^fl^C 
^&£*T.£ 0 ^<ZV<7 WUff-^fi, -9.7^^6 
7l::«^3;h,fcgL «9, Mh]8S 

6 9lctH^£*K h[ej^6 9 [d«fc 9 * hn-:/{f * 
70^7> K«r* !9 D/ A £»[§]& 6 4 IcA^J 

6 0 ha— 7 Ofi^-f — ;uKx^ y ^ 2 5 

[0 0 9 9] 012 tC^-f <fc 9 7 -f — A* Kx ^ y * 
•fd: 5 4tfbo* 7 2 £r^FL-tv^ 0 :©tf^7 2 

H)[£]Eg3 2 a (7>«t 5^^«aEfSaR^«t5«ffif#'l4 7 3 2r 

3 4 t©rat^agL3 5 Ai-sci t t-j; i?«aBoaeib 

[0100] ft:te s El 2 fc^i - J: 9 l-x 7 << Kx S 

v # 2 5 1 sen h7>^^3 4i^ icjggi; 3 5 50 
*5v^rfl6ig^fntc-c^-r«t 9 i-m^^>^®j 7 5 c 

ScoT\ 7 -< Kx ^ y ^ 2 5 wi^fEOIf 
ff£^< LT^^C3 5lc«fc5«JE»T£;*:£<1-S::£: 

[0101] #jli6*!|c9.fc 5H 7^;^Kx>; ^ 

7^2 5 <DiH®Jla|gg 3 2 a £ LT feVMM1&& mitWk& 

i-h m$}®?&3 2 a <omE.&M< tft< ttasis 

[0 10 2] 0 2 fc^i-gg»|e]& 3 2(7} i: 

*3lifi^Jl-^i-^t!jlH]K3 2 a oj: 5 f-s BtfSRTifettJt 
5. r cD^^(cfi s 7^-;i^Kx 
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m,ffi<ow.mms&tix^z>tzit>. ^mm^i^^vmm 

[0103] or*-. >f *>'»#&3^5' HJ6 

[0104] mi 3 «*r 3/ 

[0105] mi 3{Z7jki-£ *HJfi«ll«>^y K2 

2 b fC*3V>TH 2 4a JbtciiSftffiStJf 7 

6^ltSf07^-;uKx^ 7^25 a^iaS^n 
T*39. 7^-^Kxv^^-7'77«^t 
v^5 0 fit, 4HUHtt&2 4 a ll:BBLfc*»07 
^-7UK^^ y * 2 5 a fcl*NSS-fr-C, gfl28ajB 
Jltf^- Mi2 7 a J&SJBfifcSJxTV**. 

[0 10 6] ^ft*^ 1§J 1 ld^i--^>> K2 2 a d« O 

OlICMlt-o07^-;uKx V7^25 £*tj££ 

OlIlcM ltM^>7 ^ - ^ Kx ^; ^ ^ 2 5 a*r*f 
^•7^-— /u K^^ y^^/u— ^7 7 ^>ctlt^$irTV^5o 
[0 10 7] **3 X *HJ6^J^^^ K2 2 btdfc^T 
Ji N 7 ^ Kx ^ y ^ ^/u-/ 7 7 60#7 ^ Kx 

K^^y^ 2 5 a S:TABB»$^-Ct>J:<, 

mm oei»« * s ^ ^> t o -ew * v\ 

[0 10 8] ^O.t9i-, #<aSU«ffi2 4 a_hi^1S»0 
7^-;uKx> y^25a t>*b ft 5 7 ^ — Kx 5: 

^7 7«rKJ*SrfcJcJ: 9, gtif* Lfc* 1 Hlfi^l 
<D^y K2 2 a i^^SrftSi t — 

;l^Kxv7^^^7 7 i-rsr t"WC«tt#1»fe 
^L, 7 — 7U Kx'^ v # # 7 7 <D—M<D~7*{ — /U 
Kxv7^2 5am^4Ui^ f^-^^- 
7 7 <D{&(D7 ^ —lis Kx ^ y $ 2 
5 a l£j;oT*0«S*r4ftV\ ^ i: LX 0«ffiSraH 

fc7^-^Kx^ y$ Jl* — "7° 7 7(Z)^7^-^Kx> 
2 5 aW±«r*«E1Ii-5-i:*rJ: 9, S)^i"^^ 

^-^Kxv7^ 2 5a (Z)filCOl^ct^)MM(7)fe 

«o-f^SraH»-l»±i-5- i^-C#So ft*5. 

#ni&W N h y v^7^^oii^fc#v>, lift 

$V^^t<Z)7^-;^Kx^ y^25a $T^^^^^ 

[0109] HUH Bl 3 l^-J-^lllSWo^y K 
o#«ttftla]»^J:t/K»iaKo-Wfr^i-t)0^& 

[oiiolHM Ic^i-i; 5 lc x K 2 

2 b<z>#®iftft[p]&H ml^bfcJipl-. 

x;^25a £flS'Jffil2 4 a t O^ICffijgLS 7 6^ 
IS:^ bHT^o *9 s ^£«»^fi# 7 -Y — ^ Kxv7^2 5 
a ifigij«ffi2 4 a t rolHJtCfllC^J^aft 7 6 a*S%K£ 
ttfc*t^t ^^TV>5o ft^^ «StS7 6lt 
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/UK^ 2 5 a»fc##]£*l/tV^fc«fcl/\> 

f±s Ml 1 \^i~mm^3 2 a kM«i:Sjh,TV*a 0 

[0111] ^<dxo^. ®mmm2 4 a±\zm.WM7 

6 £rtS:tt£C. £l£«fc IP % #7 -Y — A* K^S 2 5 a CO 
«a&iHl^3 2 a Id J: 9Mffl$;frTl^5fc:«>, LT 

[o i i 2] hi 5wt-r^-v*#i&^y torn 3 mm 

(a) tt««0»j££^1-«&Sr® 
El-CfcP, (b) te (a) oKAoTSHTfed. 
[ 0 l l 3 ] m l 5 Ic^i-J: 9 i-s *JM6«0>^3> K 2 
2 ctt % =VSffi7 8±IC, Jgl|fe»«7 9. «# 

mztixmf&£h,x}<^z> 0 tit, vy3yfifi7 8^ 

7^-/i-Kx^ 3, ^ 2 5 MC#JS1-5»ffi8 3 ictt. A 
^tt^vy^-^^jcj: ?)BgftltW*©BP 8 3 a 3fts«di* 

Jh/CV*5. £bld s ^y^>M78(Z)iP83a©± 

i x y- h 8 2 taaiftBi! p 8 3 b &*h?ti\z 

»j££*bTv^ 0 *fc* «#M&ffiB8 0W\ 5SP8 3b 

£tJA8 4^:7 — /uKx^ ^ 2 5 b b £ix-C^5o w 
C07^;uKx^^ 2 5 bOf$HS+nmISi $ 

jh/rv^ 0 <c*3, 7y^Kx^; 2 5 b«\ :7 a- h 

^ P -fe * * if£ m V * T»+ n m <Dtt£<Dffi &<Ds< # - > 

8 5***^/81-* a. 

JHt«©^y K2 2 a iBfft»*»t5ii^-W 
60 -t It, v-y =*>g&7 8<DmQ 8 3 a^b^m 
£r s HIl 5 CO (a) [C^VNT^^tCT^-rJ: 5 Id, ^fg> 

^ t^^iwas* 2 9 ©*f^i:8it5 ^ t 

[0 1 1 5] ID l 6fabmi 8tt*«W»c:ffiS>f^^* 
Sii^—y Ko*4j«IS«|«r^i-t>wc*>?>, Ell 6fi 

9 N E) 1 7 fcfc-f tf-^^SiM^y K^lelBig-Cfc?) , 12] 

»Bl-cs><5 0 

[0116] *|yfi#J<0>f 5&3^ V K2 2 d 

f±> iiUcIlHji6^yK2 2a (Ell) Id, II 
M3 2a (BID o-»tr*«Lfct>©Tffc5. 

[ 0 1 1 7 ] H 1 6 i-^-fct 5 lc x ^H^Jo^>> K 2 

TV>£ e tit, l!9IB*«iJfltt2 4±»Ctt, mn£L*i 



(11) #§fl^6 - 2 5 5 1 6 8 

S2 3±tctt % ^7^-;uKx^5/^2 5?:WHfc 

ip26 «r*r-*-*y- hm^ 2 7 ^anftittui 28^ 

fc. #fl»iefi2 4 i»tt/^-y 8 5 i©Bl:ii, ^ 
ms<^y8 6^it7y y7 p f?/7i^tiig$to 
r^-yuK^s y*mmm 1 c 8 7 #KK$*LTi^ao 
^lt, y?mmm 1 c s 7oji$f±, 

5 0 0 7-f-/uKxv.y^2 50f$ 

70 l/»mttfcy- hm^2 7d*&ltfe£ftflc2 9£OH) 
ofgfBftl 0 0 tim<DfuJ: V < £*uT^5 0 

[01 is] itfc, *nitm\z*srt zmte&w#2 9 

«fc:J:!K -Ny K2 2 dt^lSr-t{^^ixTV> 

So 

[0 119] 4t 7^-;uKx> I C8 7 

fix h 5 4^J:SSifc J «»»W«rKJh-i-<5afi: 

^^-8 9fc J: tJftBl^tuTv^o 
20 [ 0 1 2 0 ] 1 7 ^-Tcfc 5 *JHfi«o^^ K 2 
2 d07-{-^ K^^ y^liffi I C 8 7<DfaUlZ\L 
Sj^ L/cI§] 1 1 \Z.7jki-mW)m b * 3 4 s D/ A 

£«le]B6 4 > ^ hp-yff #7 o -c©»fp«Fi»o«mi 

66^ (H^-fr-f) ds^^ttrv^So 
[0 12 1] :o^«taotk SusELfc^l 
*J6«^>^y K2 2 a fcW«*S**Sr#i-SC t^T? # 
5 0 f L*C, 7^-;uKx^> 7 ^llffl I C8 7C0F^lt(5 

^rtig^(-fi^S'Jm^2 4«/^-yt#^7^ 
K^^ y ^ffiftffi I C 8 7 toiB«r««ltt»c:»tti- 
-V 8 SO^JBjaS^'CV^^V^**^ 

0, 7yffif 6 8Sr7^-;uKx^y^lillC8 
7Sr^L"C^y K2 2 d^fti-^CitcJ; |? % S«2 

#6cor% ^8 5 &m&2 3 ±\z&tk\zmgt 

40 i-z>zbtfx$z> 0 

[0 12 2] i"^t>^s K2 2 dO»7^-/U 

Ka:^ >y*mmm i c 8 7 \zx^x. mm\E}$&3 2 q <d 
[0 1 2 3] 123 1 8\z7jk-r^ 0 \^ ^nmm&^y K2 

2 d ^Sgib[E]g§ 3 2 b fct x iU^ LfeiEt5[H]S§ 32a n 
2) il^«^ N ittf «^1«KV L i«f ftttiH 

j0 ^ntb^ 1 c8 7(cii N -tomaimK«>««vDD*s» 
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[0 12 4] 7^-^Kx;y^W I C8 7 

(DTTL^/cfiMOSW^i; £jh/CV^5 P 
[0125] fc*5 x K^S <y*m&m I C 8 7 

5&*ffltU V L OtE i: ISttJffi WR V E 0«E©» 

2 a<D±x<D^*>m^$:m±%:7* m/79 i r-iaa 

[0 12 6] o^{c N #*Wfc«6ffl*asittfcov^ltt 

[0127] (2j 1 9 tt*»Mfc«sHi*s«o* i mm 

[0128] *Wfi«oB]*3fi« 9 2 UUTx EP^gg 
[0129] (2) l 9 tc^-f-J: 5 ^ *H^Jofn^B 

9 2H gfft:K7A4 7^H»C*3V^*H3«-T*-*-B* 

»at5»«»«?ii:i it^y K2 2 

Mfl^y K2 2a, 2 2 b, 2 2 c, 2 2d» 

So ) »nm&&m*Lte^h+-\z.±v)&Mki- 

79 4 i, Si«#K?A4 7*r»»»ci-5^ y-=>*" 
U-C^>iSS:4&JS£f^y!x- K9 5^t^^ y 

u-c<osaa:4Ac»m»9 7 t#«fc:E«six-c 
[0130] miaafei* 9 3 ten, ^ 

[0131] jfcfc. e^*5±t/fi#tt, ^fH# K7A4 
7lC^Dffin-7 9 4&j3lrao^g^&fcoTSS£i*:"C 
Kmttttt 5 3 A4 7^jf Ltttt, OTISffi^ 

9, »3t#**:fflv^-JE#3ft«T»r*4:ft9, 
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[0132] -£tc, ft&cDm^n^m^^hfrz? v - 

9 2<D^ ]j — 7- 9 6 I/— K 9 5 ^1;^ K7 
tit, W*K5A4 7©*«Ci±, A 

[0133] coj:5 4»ja^e)ft5*jiis«©ai** 

19 2|e«tix«, miizELfc^y K2 2 <D$)%:k IS* o • 

[0134] EI 2 0tt**iq^«S8l^SHO^2 jltt 

2/? [0135] #3liffi0J<Z>|Sp#:S« 92aft »4feiSI#ft: 
29t bTBiS^^ h54 SrftV^fc £«, 
[0136] m 2 0(:^tJ: 5 *Hi£«loW^S» 

fc«JHMfclB£ $^fc2*con— ^ 9 9,1 0 0#iBffi$ 
ftTSStK n-79 9, 1 0 0<D{*Jfhfa— ^Ji^Ifcn — 
/K £*lX^*>2>o ^tt, **v?*b 

^d-7 9 9, 1 0 0^®l^t5J:3(atil 

5 4 te N guIB#o— ^9 9, 1 0 0 J: "9l§]{-*^-C^ 

[0137] HulS^m*^^ h 5 4 (^T^CH^ I§] 

»9 3#eiSS;h/CV^ 0 * h 5 4<D 

±nn3f\a±, mn#^<^ F54 zmmz-rz * y -~ 

^0 ftXA' h 5 4 t Mr^i"S ct 5 t- LTRt^^ h 5 4 co^t 

«*9 7#E«£:h/C^S 0 
[0138] «TEBt«*-<^ h 5 4 <D_hgf5^te, I21t-*3 

1 0 1 j&sfiag£*i/cv\;5o c^tyMSioift 

K2 2 tl^l^4^^— ^K^^ ^^2 5^r^1-S^ 
ati: £;ftTV^o 
[0 13 9] |BA8tff5 3^7^tT^f^T»>J(- 
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102^ pif±£:*-rsaP 

jEn-v i o 3 emK«5 3fci»»afti3:urE 

[0 14 0] CCD J: 9^«^^b^^*HJS^J^^g 

fflv^^f^-vis^wi o i <Dmmn, mwmi&<o&K& 

-A- S y * wt^M^ L/c 5 . -<*^%>±m l 0 1 
i»t#^h 5 4 £ cDP a 1<Z>£§|ft£;*c# < L/c9i-^>- 

10 2 ^flpjE d-7 l 0.3 £l-«fc 9fT9 0) 
T% guiS Ufc^ 1 ^tf'jGDEfl^^ 9 2 <7}£PJE u - ^ 9 

fr<ommm»&&xmm. (ia^tr-f) m^mitzmm 

[ 0 1 4 1 ] [2] 2 1 tt}»fcfi«Pft:£ Ur»mfl^<^ h 

ffl v n tz si^sai o«i <z>#i f t <d -efo 5 o 
[0142] ^mmmco^mm 92b icss^-cw^ m 

«E3£ft#^»* 1 0 2 ££Pffi 

aSttfcW**^^ h 5 4 a «r«J*1-a J:pl: UTIS® 

~^9 9, 10 o*sfe*fc^fTt-BBa$^ mtmmvf 

s<fr h 5 4 a ^fufB^#n — 7 102t 2*<7)p — y 9 

9, 1 0 0 h<o*i%^ti<Dftmmcmf&i-z>£5\zi,x 

[0143] HUlBK«fls^^ 1- 5 4 a <DTU\a^ H3^ 

j&^mt iro^y k 2 2*«Eii$ixr*5 smea^ 

;u h 5 4 a ©T»6*fcW:, littBIMt»<fcS:IH^ Ufevo 



(13) #i¥6 - 2 5 5 1 6 8 

9 3 ^iBg£ixT^£o £^f-x iS*^^ h 5 4 a CD 

T^&^t-fix SlSfr^^ h 5 4 a *«r*^i-s^ y - 
Lra>iM:** r 9 6 ^lag^x*; 

«9> -tOi^tcBISflc^/u h 5 4 a i:*t[fi]i"5«t 5tc L 
TRt^ h 5 4 a ©?»«tt«*r(fc*i-5IMt^«i L 

[0 14 4] ico«t 5ft**d»b4**IBfc««>ffl*« 
f 9 2biaM, iHsEU:l2^J^£i9 2 

[0145] — ^ 1 0 2(Dftz?V tcif— 

jv^y K^«t 5*— ft5£<o^3R*^feSV>tt-ft7t:(7>^ 

[0146] wiasai6«Hwiafes^5 

[014.7] 
[Ba5o«*ftR»] 

[1211] ^^Cf^'ftyf lii^y K^IlSi 

[is 2] ia 1 o^»iHiKSr^i"iHiKia 
50 [0 3] (a) i>*h (g) 

[B4] (a) (i) tt^JBMlcWS^d-^**^ 
[HI 5 ] *3BW^«5-f ^*^##5i^^^ K©7-{-/u 

[[§16] *^l^5^t>f tii^y Kcoy-M 

[1217] ^^p^tc^^-r^-^^^^-^y K©y- hM 

[[1 8] *38w^«5-c K<oy- hm 
(a) »A«ia, (b) tewtmm 

m 

[ID 9] Ktf>y— M 

50 WSr^-t-KKfiBiS 



-13- 



(14) 



<&ffl¥-6 - 2 5 5 1 6 8 



25 

[IS 10] *»Ml:ff *yf*i&^y K©y- F 

[Hill] ^JBWfcffiSW^-^ti&^y KOBB§ 
[012] 57^-;i/Kx-; y^o^JE-H 

[Ell 3] KOJS2H 

[014) ill 3^ Kro»«fiW4lH] 

[[Hi 5] **WC«5^tytS^y KO*3!l 

®(§k (b) tt (a) GO^£f$<7>TS0 
[0 16] *!8^lC«5>rty»#ji^y K(Og4l 

[017] 01 6£>|Hlttia 

[018] 016 WK»Ett0>£#fe*1-|p]ttH 
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